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$I= \int_{0}^{\infty}f1(x)\sin xdx,$ $f1(x)=$ , (1)
, [6]
[3] , DE .
, .
$I=\text{ ^{}\infty}f(x)dx$ (2)
. , $\lambda,$ $\theta$ , $m$ , $f(x)$
$f(m\lambda+\theta)=0$ , for every large integer $m$ (3)
. , $x$ $\lambda$
. $\theta$ . , $M$
,














$f(M \phi(nh+\frac{\theta}{M}))\simeq f(Mnh+\theta)=f(n\lambda+\theta)\simeq 0,$ $h^{(}= \frac{\lambda}{M}$ (9)
. $t$ $\phi(t)$ $t$ , $I_{h}$ $n$
$n$ .
$\phi(t)$
$x= \phi(t)=\frac{t}{1-\exp(-K\sinh t)}$ (10)
. $K$ . $\phi’(x)$ .
$\phi’(t)=\frac{1-(1+Kt\cosh t)\exp(-K\sinh t)}{(1-\exp(-K\sinh t))^{2}}$ (11)
, $\phi(t)$ $\phi’(t)$ $t=-\infty,$ $0,$ $+\infty$ .
$\phi(t)\sim\{\begin{array}{l}|t|exp(-\frac{K}{2}exp(-|t|))\sim 0.tarrow-\infty\frac{1}{K}tarrow 0ttarrow+\infty\end{array}$ (12)
$\phi’(t)\sim\{\begin{array}{l}\frac{1}{2}K|t|exp|t|exp(-\frac{K}{2}exp( \text{ }|t|))\sim 0\underline{1}21\end{array}tttarrow+\inftyarrow 0arrow-\infty$ (13)
, $\phi’(t)$ $tarrow-\infty$ $0$ ,
, $\phi(t)$ $tarrow+\infty$ $t$ . , $t=0$
$\phi(t)$ $\phi’(t)$ ,
. 1 $K=6$ $x=\phi(t)$ .
2
,
$I= \int_{0}^{\infty}\frac{\cos x}{1+x^{2}}dx=\frac{\pi}{2e}$ (14)




1: $x=\phi(t)$ , $K=6$
2 . $M=\pi/h$ ,




, $f(x)$ $\Delta I_{h}$ ,
[5].
$\Delta I_{h}=\frac{1}{2\pi i}\oint_{C}\Phi_{h}(z)f(z)dz$ (17)






${\rm Im} w>0{\rm Im} w<0$
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$\hat{C}$ , , $\hat{C}$
. ,
$I= \int_{0}^{\infty}f(x)dx$ $(^{\backslash }21)$
$x=M\phi(t)$ (6)
$\triangle I_{h}=\frac{1}{2\pi i}\int_{C}\hat{\Phi}_{h}(w)f(M\phi(w))M\phi’(w)dw$
$= \frac{1}{2\pi i}\int_{C}\Phi_{h}(z)f(z)dz$ , $z=M\phi(w)$ (22)





$\frac{1}{2\pi}|\hat{\Phi}_{h}(w)|\simeq\exp(-\frac{2\pi}{h}|{\rm Im} w|)$ (24)
, $|\hat{\Phi}_{h}(w)|/2\pi$ .
3 , $z$ $|\Phi_{h}(z)|/2\pi$ . , $w$
$z=\phi(w)$ $z$ .
$z=\phi(w)$ ${\rm Re} w$ $z\sim w$ , $|\Phi_{h}(z)|/2\pi$ ${\rm Re} z$
. ,
$\frac{1}{2\pi}|\Phi_{h}(z)|\sim\exp(-\frac{2\pi}{h}|{\rm Im} z|)$ (25)
. 3 .
DE , (22) ,
1. ${\rm Re} w$
2. ${\rm Re} w$
3. $f(x)$
. 1 3 DE
, (20) $\exp(-C/h)$ . 2 .
DE $sin,$ $\cos$ .
, (25) , $f(x)$ $\sin\omega x$ $\cos\omega x$
$|\omega|<2\pi/h$ , $|\Phi_{h}(z)f(z)|$ $z$ +,
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$\frac{1}{2\pi}|\Phi_{h}(z)|$ , $z= \phi(w)=\frac{w}{1-\exp(-6\sinh w)}$ , $M=64,$ $h= \frac{\pi}{M}$
3: .
. , (22) $C$ ,
$\exp(-C/h)$ .
, $x$ $f(x)$ ,
.













, $\epsilon$ $M$ $h=\pi/M$
. , (10) $K$ 6
. . $N$ .
Hasegawa-Torii [1] , QUADPACK






$I_{8}= \int_{0}^{\infty}\sin x\log xdx=-\gamma$





. $I_{6}$ $I_{7}$ $x$ , $I_{7}$ .
DE , $I_{7}$
. Is $\log x$ ,
$\lim_{zarrow 0}\int_{0}^{\infty}e^{-zx}\sin x\log xdx$ (26)
. ,
.
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